Trail Management, Plans, Projects and People
Maintenance and Construction
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Construction and Maintenance

Session Objectives:
Principles of New Trail Construction
Trail Maintenance
When to Use Trail Structures
Drainage Structures
Tread Structures
Trail Step Installation



Construction and Maintenance

Retaining Walls

Fences and Rallings
Puncheons and Boardwalks
Bridges

Rehabilitation

Selecting a Trall Structure
Field Exercise



New Construction

» INn Some Cases there iIs New Construction
for a Newly Created Trall

» Most New Construction IS a Reroute of an
Existing Trall

» EXisting Route does not Meet Design
Requirements
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Trail Construction iIs Done Similar to Fire line
Construction

Grubbing Tools in the Front and Finishing
Tools in the Rear

Crew Moves Forward as a Unit

Crew Speed Controlled by the Rear of the
Line


















Cyclic or Reoccurring
Maintenance
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CLEARING AND GRUBBING
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Drainage Maintenance

What Is the Most Damaging Influence
on Native and Gravel Tralls?

How Does Water Damage the Trail?



What Do You Do When Water is
Eroding the Trail?

Why is Water Getting On the Trail?

Trail Bed Cut through Seep/Spring

Diverted Ephemeral or Seasonal Drainage

Outs

Poor

ope or Crown Eroc

y Designed Trail A

ed or Entrenched

ignment

Poorly Constructed Drainage Swale



Drainage Maintenance

Many Trails Managed by Public Agencies
and Volunteers are Existing on Bad Trall
Alignments

Options for Reroutes May be Limited

Proper Installation and Maintenance of
Erosion Control Structures May be the
Best Option



Drainage Maintenance

Descending Order of Priority:
- Outslope/Crown Maintenance
- Drain Dips/Armored Drain Swales
- Water Bars
» Check Dams



AllFUsers Have Eresionalllmpact terthe
Tralifiread andiDesigned Drainage









Out5|0pe and SLOUGH AND BERM REMOVAL
Crown '
Maintenance @@mﬁ“

Slough and 2/%\
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Outslope and
Crown
Maintenance

Slough and
Berm Removal

Maintain Crown
on Turnpikes
and Causeways

TURNPIKE DRAINAGE MAINTENANCE

RESTORE CROWN

TURNPIKE TREAD

RESTORE TRAIL APPROACH

PUNCHEON AND BRIDGES
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ENERGY DISSAPATOR o



Water Bars - Maintenance

\

Volunteers Love to Construct

W

Must be Placed in Proper Locations
Reqguire Maintenance That Never Happens

ENERGY DISSAPATOR



WATER DAR

REMOVE SEDIMENT TO ORIGINAL GRADE
¢ PLACE MATERIAL DOWN TRALL.

DEHND WATERPAR, CLEAN ARAINAGE
THROUAH BERM IF NECE S3ARY. ""“-._-.,

d l . fﬂi‘ 7

= PUT MATERIAL REMOVED HERE
" To "BACK® WATERBAR
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CLEANING A LIATERBAR

NOT To SAALE




Installation of
Water Bars

Water Bars are Band

Aids to Poor Design

Should be Placed at
Ephemeral Drainages

Water i1s Released In
Natural Location

ESCAPEMENT

WATER BARS







Check Dams

Used inrSeverely
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What IS a Tirall Structlure?

A Desighed andiConstructedirall Feature

Needed terAugment or Moediiy the Natural
[Landierm

Facilitates therintended iralfAlIlgnment:



Wheniis a Iirail Structure Required?

When thetlirallFAlighment Cannoet be
Constructed by, SImply: Excavating aliall
BEnch

Site Conditions’ (Contrel Peints) that Require
AdditionalfDesignrand ConstUCHen WonkK



What are Some of the Conditions that
would Require a Trall Structure?
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Cressing Small Dralnages
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Armored Drain Swale
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Drainage Lenses
Used on Saturated Trails Bisected by an

Ephemeral Spring or Seep.
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Drainage Lenses
Use of Geotextiles Is Recommended

Sandwich the Rock Lens Between Two
Layers of Geotextile Fabric

Stable Base Is Established, the Rock is
Protected from Contamination or Plugging
with Saturated Solls
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Types of Culverts



Rock Culvert
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Good for Low to
Moderate Flows

Fair Crossing for
Experienced Hikers

Can Obstruct the
Stream Channel
and Is
Not Accessible
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Turnpikes

Turnpiking iIs the Process of Hardening the
Trail by Raising the Tread Surface Above
the Ground through Boggy, Wet or:Muddy
Areas

It Consists.of Two Curb Logs, Placed
Parallel to the Trall, filled with Rock,;«Gravel

or Soil,/then Crowned

A more Permanent Structure

Preferred over Puncheon when Material
and Work Force are Available
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Turnpikes
Ditch and Elevate

Water can be
Collected and
Channeled by
Parallel Ditches

Drain Lenses or
Culverts Carry
the Flow Under
the Turnpike
and Drain Down
slope




Turnpikes

If the Solls are Boggy or Saturated — Geotextiles
can Float Turnpike Materials

Geotextile Placement

Log retainers
150 to 200 mm

Y

Minimum crown 50 mm
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Hoover Wilderness

Cau Sew ayS v Inyo National Forest

Rock Causeway

Elevated Section
of Trall

Trail Tread
Contained by Rock

Bridges Permanent B
or Seasonally |
Wet Areas.
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Causeways

Causeways can be Used to Consolidate

Areas of Multiple Trail Ruts into One Trall
and Allow Re-vegetation

Wall rocks
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as Possible. Do not Over Build, Design
Close to the Minimum Height and Length
Needed to Cross the Problem Area.



orduroy

» Laying of Horizontal
Small Logs in Boggy
Areas

» High Resource
Impacts

» Temporary fix

» Wil Only Last if Logs
are Saturated Year
Round
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Gravel Surfacing

Gravel Provides a Hardened Maintainable
Tread for Horse, OHV, Mountain Bike or
Accessible Users

The Trail Tread shall be Crowned Where
Cross Slope is at or Near 0%. Outsloped
on Sidehill'Construction

Trail Tread Subsurface Grades shall be
Prepared to Appropriate Drainage Design
before Surfacing Placement

Laying Gravel is Labor and Equipment
Intensive
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Fix the Alignment
Before Surfacing
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Trail Hardening with Pavers

Hardening to Protect Low Capabillity
Solls and Tread from Aggressive User

Types
L abor Intensive

Must Be Placed Appropriately for
Aesthetics

Tread Specifications Are User Type
Dependent
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Geosynthetics Tread Stabilization
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e Ash, Asphalt and Cement Concretes

Used in Trall Surfacing Requiring Firm and
Stable Surfaces N
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Trail Steps

Trail Steps are Used for Rapid Elevation Gain
In Steep and/or Low Soil Capability Trail Tread

Steps are Designed and Placed at Proper
Locations

Steps should be Thoughtfully Placedon the
Trail to Ensure that Hikers will Use them

They have to have Evenly Spaced Rise and
Run, otherwise they will be avoided by
hikers



STEP SECTION A:
3ase HEIGHT +~ T RISE = S STEPS
5 STEPS — TOP LANDING = NOo. OF LANDINGS

521 LENGTH + 4 LANDINGS = 13" (LANDING WIDTH)

)

25"

c Ib"
LANDINGS

35! T

" U ‘ T RISE
LANDINGS J

62."

NOTE.: WHEN JoiNING TWo SECTIONS OF
DIFFERENT PITCH, ToP STEP OF LOWER
SeECTION BECOMES BoTToM STEP OF UPPER
SECTION IN ORPER To CALCULATE LANOING WIDTH.
INDIVIDUAL STEP SECTIONS MUST HAVE CONSISTANT
RISE. AND LANDING MEASUREMENTS.

S

STER SECTION A

STEP SECTION B

28" HEIGHT + ! RISE= 45TEPS
4 STEPS —ToP LANDING =No. OF LANDINGS (3)
54" LENGT =3 = 8" (LANDING WIDTH)

STEP CALCULATIONS

scALE: |"=1'-0"

c~TTL



Typical Step Installation
Rock or Wood Steps

1

il
/

Start the first step at
the break in grade.

The tendency is to
start up here.

Work up from the Bottom of a Slope.

Makes it Easier to Determine Best Placement
and the Optimum Mix of Stabilization
Technigues



Rock Steps

If the Setting Is Appropriate, Rock Steps are
Aesthetically Pleasing and will Last Longer
than Wood Steps

Suitable Rock may not be Readily Available
In Some Locations. Additional Effort Required
to Transport Rock may be Justified.

Rocks should be at least 100 pounds and

Span as much of the Tread Surface as
Possible

High Skill Level for Quality Rock Steps



Overlapping Rock Stairway

~ = Overlap one third of the
: \ surface area

Soil tead

wISTISTIN — Run
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Wood Step =it
Installation ML e

” l| \/5/8" Rebar
Level-hewn tread

Outslope

2 to 5 percent Log trenched

one half of the
log diameter
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Cable Steps

Steps that are Draped over a Surface of
Highly Erodible Material such as Sand or
Seasonally Flooded Areas -- Ocean Bluffs or
River Access

Rise and Run of the Step Section
Determined by the Slope of the Hillside

Some Locations may Require Importing
Suitable Material Beneath the Step Section
so a Reasonable Rise and Run is Obtained
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Retaining Walls

Retaining Walls Basics

DS



Crib Wall Terminology

- Qutslope

Batter: The
amount that
the wall
leans into
the hillside.

Backfill Material
Porous, Well
Drained

Cap stone: Rock with

sufficient mass and/or shape
to provide a stable top course.

Tie stone or header rock: Rock that is
longer to extend or “tie” the wall into the

backtill.

42 — Foundation course: The bottom layer of rock that
provides a stable and insloped base—usually the

‘ ot largest rocks.
- Foundation is keyed on solid footing and Laid
back 3%




Types of Retaining Walls
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tile Fabric




Retaining Wall Design Review

Provide a Solid and Level Foundation with a
3% Set Back

Higher Walls may Require a Batter

Anchors are Needed to Transfer Weight to
the Rear of the Wall

Provide for Drainage to Reduce Pore
Pressure
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Focus Attention at Overlooks

Great Falls Virginia > | B e
C & O Canal National Park O
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Bridges, Puncheons and
Boardwalks
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Puncheons/Boardwalks

» Good for Low Flow Streams, Marshes
» Maintains Trail Grade

» Provides Stable, Accessible Trea
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Diamond Piers
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Based
on Varying
Conditions
" You Need to
Select a Safe and
Sustainable
Crossing
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2l Onplieranen and Renapiitaen
SESSIeN OB|ECHVES

ldentify Where and When to Obliterate and

Rehabilitate Tralls

ldentify Technigues for Trail Obliteration

and Rehabilitation

Understand the Benefits of Full

Rehabilitation

ldentify Where to Obtain Vegetation for
Obliteration/Rehabilitation Projects

Review Examples of
Rehabilitation Projects

raill Obliteration and



When is trail Obliteration or
Rehabilitation Necessary ?
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Check Dams

SIDE VIEW

Use 300-mm-diameter logs or
100- x 300-mm dimensional lumber.

\50- x 450-mm stakes. Use 16d
ringshank or barbed nails.

Seme Cases Check
Dams Need'te he

16- x 600-mm rebar. Drive flush with top of log.

Constructed ter Step

TOP VIEW ~ -
~ -~
S SUliaCe FlIoW T e
L8 % | Embed logs,
~ ol :;l?cks, or I
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Trail Obliteration and Rehabilitation

Summary:

Good Trail Project Management Always has a
Rehabilitation Component

Use Obliteration and Rehabilitation
Techniques to:

Narrow Trails

Remove Multiple Tralls
Eliminate Way Trails
Eliminate Worksite Impacts

Soften New

Follow Souno
Establish full

Trail Construction

Rehabilitation Practices and

Hydrological Restoration



Criteria for Selecting a
Trail Structure

Accessibility
Logistics
Esthetics

Cost
Labor Source
Design Effectiveness
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DESIGNTERECTIVENESS

Which Design will Work the Best
(Best Solution for the Site)

Design Effectiveness



Trail Structures Summary:

They are Used when Simple Trail Tread
Construction Cannot Produce the Intended
Trail Alignment (Start out Simple)

If Structures are Required Consider
Accessibility, Cost, Logistics, Labor force

Capabilities, Design Effectiveness and
Esthetics

Prescribing Trail structures Requires a
Knowledge of How to Construct the
Structure and its Capabilities & Limitations



Construction and Maintenance

Review of Morning Lectures
Principles of New Trall Construction

Brushing and Clearing Maintenance
Drainage Maintenance and Structures
Tread Maintenance and Structures
Trail Step Installation

Retaining Walls

Handralls

Puncheons and Bridges
Rehabllitation




